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5 PREFABRICATED ORTHOSIS OF COMPOSITE MATERIAL 

Technical area 

The present invention relates to a prefabricated orthosis 
of composite material. The orthosis being prefabricated 

10 entails that it is not fitted individually, but is available 
in a few sizes that will fit most grown-up people. This is 
possible due to the use of a composite material which is 
partly is very flexible and partly very rigid. The material 
is also very thin and light-weight, which facilitates its 

15 use. The pres ent_ inven tion may be applied to all kinds of 

or thos es, e.g. for the wrist, ^^e ankle^^ ^the" elbow and'the 

knee joint, 
r- 

state of t:hf> art 

20 Orthoses have been manufactured from a variety of materi- 

als, of which plastic resins are today the most common ones. 
In order to make these materials strong enough, they have had 
to be made rather thick and are therefore also heavy to 
carry. Furthermore, the materials are of even thickness and 

25 of the same rigidity in all parts thereof. This entails that 
the orthosis will be partially unnecessarily thick and rigid, 
causing individual adaptation to be necessary in most cases. 
This adaptation is often complex and is made by way of a 
plaster mould of the extremity in question. The orthosis is 

30 then produced on this mould. Many of these orthoses also 

require special reinforcements of a different material, e.g. 
metal or plastic strips. 

Another method of manufacturing orthoses is to form the 
orthosis directly on the patient. Examples of this method are 

35 plaster orthoses and some types of plastic resins. 

The manufacture of these orthoses is thus time-consuming 
and demands a high occupational skill from the manufacturer. 

Another problem with the orthoses having a uniform 
material thickness is the awkwardness of carrying them 

40 underneath garments and of taking them on and off. Further- 
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more, the patients are discomforted by the weight of the 
orthoses used. 

The present invention solves the above problems by 
providing a prefabricated orthosis made of a composite 
5 material. The orthosis consists of a frame of fibre-glass 
reinf orce d^^lasti^c, ^thus lo eing're and a ^ 

component made of carbon fibre and fibre-glass reinforced 
plasti^ which is ye^ry_^ron,g^a^ and 
immobilising functions. Due to the flexibility, only a few 
10 sizes are needed in order to still fit most grown-up people. 
,^D ue jto^ t he carbon fibre and fibre-glass reinforcement, the 
orthosis is very strong but still thin and light. 

Summary of thf» invention 

15 The present invention thus provides a prefabricated 

orthosis comprising a frame of fibre->glass reinforced plastic 
and a reinforcement element made of carbon fibre and fibre- 
glass reinforced plastic, the frame having enough flexibility 
to ^ provide^a good fit a nd the reinforcement element being 

20 rigid enough to provide the Required immobilisation. The 



f IbreT^glass rerrrforced"^lastic preferably consists of a 

number of layers of yarn fabric impregnated with an epoxy 
matrix, and the carbon fibre reinforced plastic consists of a 
number of layers of single direction carbon fibre fabric, 
25 impregnated with an epoxy matrix. 

The invention is described in greater detail by the 
accompanying claims . 

Brief description of drawings 
30 The invention will now be described in detail with refer- 

ence to the accompanying drawings, of which: 
Fig« is a perspective top view of a wrist orthosis for 

1 the right hand wrist, and 

Fig. is a perspective view from below of the orthosis 

2 of Fig. 1. 

Detailed description of a preferred embodiment 

The present invention will now be described with reference 
35 to a wrist orthosis, but the invention may of course be 

applied to any orthosis, e.g. for, the anklV, the elbow and 
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the knee joint. A person can easily modify the described 
wrist orthosis for the application in question without any 
special equipment or specialist trade knowledge. 

In order for a prefabricated orthosis to be useful, it 
must fulfil certain requirements. It must _be flexible in ^ 
^certain areas , making the orthosis easy to take off and put 
on and making it suitable for extremities having different 
sizes, and furthermore requiring only a few sizes to fit the 
majority of the population. It tmust be rigid ^in other areas 
so as^ to give ^an adequaite^ iiraw^bi^^ a 
forearm, an ankle joint and of lower part of the lower 
extremities, etc. and it should furthermore have a low weight 
as well as a surface which is well tolerated both on the 
inside and the outside. 

The figures depict a wrist orthosis from above and from 
below respectively. The orthosis comprises a frame 1 in which 



a reinforcement element 2A, 2B is embedded. There is a hole 3 
for the thumb and an. aperture 4 for the other fingers. The 
finished orthosis also has a padding along the edges to make 
it more comfortable to carry, and so called Velcro or hook- 
and-loop type mounting straps for fastening. The padding and 
the Velcro mountings are not shown, for increased clarity in 
illustrating the invention. 

The frame is made from a tjhln yarn _f ajbric of f ibre-glas s, 
which is pre- impregnated with an epoxy matrix into a prepreg. 
A double layer is suitable for a wrist orthosis. For . certain 
orthoses a smaller number of layers may be suitable at the 
edges of the orthosis to make it more flexible. Each finished 
layer has a thickness of at least about 0.2 mm. 

Between the ^Jgobr^e'j 'Cif^la s^^ reinforcemen t 
el^menx^i s placed. Where t)ie reinfor cement ^^ement i s to^^be ^ 
it consists^ o^ a single- direct ion carb on fibre 

For a 



strongest 



fabric impregnate d with an epoxy matr ix into a_ grepreg. 
wrist orthosis, this section is at the hand itself and is 
d es^igna ted 2A in the figures. A number of la yers as per 
requirement is used to obtain the s^ ij^lbile strength. The 
hardened carbon fibre material has a coefficient of 
elasticity comparable to that of steel. Each finished layer 
has a thickness of at least about 0.5 mm. , 
The remaining part of the reinforcement element ,2B, is^ 
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sh aped^ f r om^f Ib re-qlass f abrlc^ hich is also pre-impregnated 
wi th- said epoxy matri x. For a wrist orthosis/ a reinforcement 
element having two to four layers is suitable, extending 
dorsolaterally for a width of 30 - 40 mm. 
5 The forming of the prepregs is made on a tool shaped in 

accordance with a cast of the wanted extremity part, in this 
case the lower part of the arm, of suitable size. The 
material is hardened in an oven in 120 «>c for 120 minutes. 
After this, the material may be surface treated, e.g. be 

10 painted in any wanted colour, and the p adding and th e Velcro 
fasteners may be applied. 

When using the orthosis, the frame 1 expands if the 
patient has thick arms whereas it can _he p ul^led^tA gethe r by 
the Velcro fasteners if the patient has thin arms. At the 

15 same time, the reinforcement element^2A, 2B remains almost 
completely immobile. 

The present ilivention thus provides a prefabricated 
orthosis having several advantages compared to the previously 
known technology; three sizes are expected to fit about 80% 

20 of the grown-up population, both male and female. The 

orthoses are easy to put on and take off by the patient 
himself. Due to their small sizes, they may be carried under 
garments, i.e. inside coat sleeves, trouser legs as well as 
shoes. They are easy to clean, and may thus be re-used by 

25 several patients. They are readily available at the surgeries 
for immediate use. They provide adequate inhibition of move- 
ment due to the reinforcement .elements but_st ill provide good 
mobiTity of fingers and toes. In case*"of*a" f oot orthosis, 
shoes may be used and ac'ceptable walking ability is provided. 

30 The orthosis can be used for all soft part affections 

demanding a period of immobilisation, e.g. tendon inflam- 
mations, post-fracture conditions and joint damage where a 
further immobilisation is necessary. It may also be used for 
fissures without any misalignment and for more pronounced 

35 swelling. With suitable reinforcement, possibly by steel 
strips, the orthosis can also be used for acute fractures 
after repositioning. 

As mentioned above, the invention is not limited to the 
embodiment described here. The invention is defined in the 

40 accompanying claims. 
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CLAIMS 

1. Prefabricated orthosis, characterized by having a 
frame (1) made of fibre- glass rein forced plasi^irjrP.Q-in and a 
5 reinforcement element (2A, 2B) made of carbon and fibre-glas* 
reinforce d pi a stic res in , the frame (1) ^being sufficiently 
flexible to provide a good fit and the reinforcement element 
(2A, 2B) being sufficiently rigid for the required 
immobilisation. 

10 2. Orthosis according to claim 1, charactarized in that 

the fibre-glass reinforced plastic consists of a number of 
layers of yarn fabric impregnated with an epoxy matrix. 

3. Orthosis according to claim 2, characterized in that 
each fibre-glass reinforced layer is > 0.2 mm thick. 

1^ 4. Orthosis according to any one of the preceding claims, 

characterized in that the carbon fibre-reinforced plastic 
consists of a number of layers of single-direction carbon 
fibre fabric impregnated with an epoxy matrix, 

5. Orthosis according to claim 4, characterized in that 
each carbon fibre-reinforced layer is > 0.5 mm thick. 

6. Orthosis according to any one of the preceding claims, 
characterized in that the reinforcement element consists 
of a carbon fib re reinforced part (2A) and a fibre-glass 
reinforced pVrt (2B) . ^ 

25 c 7." Orthosis according to claims 5 or 6, characterized in 
that the reinforcement element {2A^ 23) is 30 - 40 mm wide. 

8. Orthosis according to any one of claims 4 -7, 
characterized in that the number of fibre-glass reinforced 
layers is two and the number of carbon fibre reinforced 
30 layers is one to four. 

9. Orthosis according to any one of the preceding claims, 
characterized in that the orthosis is a wrist, fan kle^ elbow 
or knee joint orthosis . 



20 
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